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SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Antibodies, plasmids and vectors.
The following antibodies were used. Rat anti-human ATP7B was kindly provided by Dr.
S. Lutsenko), anti-human LAMP1 (H4A30) from Developmental Studies Hybridoma
Bank, Iowa City, USA), rabbit anti-LAMP1 and mouse anti-α-tubulin, mouse anti-γ- cDNA of ATP7B, GFP-tagged at the N-terminus, within pEGFP-C1 expression vector, was provided by Dominik Huster (Otto-vonGuericke-University, Magdeburg, Germany). cDNA of flag-tagged ATP7B S340A mutant of ATP7B was from Svetlana Lutsenko (John Hopkins Medical School, Baltimore, MD). H1069Q mutation was introduced in ATP7B by site-directed mutagenesis using the QuickChange Kit (Stratagene, La Jolla, CA), using the following oligonucleotides: ATP7B-H1069Q-fw (5'-AGGCCAGCAGTGAACAACCCTTGGGCGTG-3') and ATP7B-H1069Q-rev (5'-CACGCCCAAGGGTTGTTCACTGCTGGCCT-3').
Cell culture, transfection and construction of recombinant adenoviruses
HepG2 cells were grown in Dulbecco's Modified Eagle's medium (DMEM) supplemented with 10% FCS (decomplemented at 56°C for 30 min), 2 mM L-glutamine, penicillin and streptomycin. For transfection of plasmids jetPEI TM-Hepatocyte DNA transfection reagent (Polyplus transfection TM, France) was used according to the manufacturer's instructions.
HepG2 cells stably expressing multidrug resistant protein 1(MDR1-GFP) were reported before (Slimane et al., 2003) and were grown as HepG2 cells but maintained with 0.8 mg/ml G418. 
RNA interference.
Small interfering RNA (siRNA) oligonucleotides targeting the ATP7B, mucolipin1, p62 
RNA Preparation and Q-PCR
Total RNAs from control cells and cells silenced for ATP7B or mucolipin1 as well as from the cells infected with HDAd-TFEB were purified by QIAshredder (Qiagen) and extracted with RNeasy Protect Mini Kit (Qiagen) using standard conditions. Total RNA 
Mice and treatment
Conditional Tcfeb-flox mouse line generation was described previously (Settembre et al., 2013) . Mice were maintained in a C57BL/6 strain background. 2 months-old males mice were used. As control animals we utilized TcFEB loxP/loxP mice that did not carry the Albumin Cre transgene. To express ATP7B-GFP in liver both control and Tcfeb-flox mice were subjected to retro-orbital intravenous injection with Adeno-ATP7B-GFP (5x10 10 particles per mouse) 3 days before the experiment. To stimulate Cu excretion from liver both control and Tcfeb-flox mice received 0.125% CuSO 4 in water 4h before the animals were sacrificed (Gross et al., 1989) . Liver tissue was rapidly dissected from the mice, fixed and processed for electron microscopy. All experiments were approved by the Committee on Animal Care at Baylor College of Medicine and conform to the legal mandates and federal guidelines for the care and maintenance of laboratory animals.
Immunofluorescence.
Cells were fixed for 10 min with 4% paraformaldehyde (PFA) in 0. 
Proximity ligation assay (PLA)
In-situ ATP7B-GFP and P62 interaction, revealed as red fluorescent dots, was detected using the Duolink II PLAkit (Olink Bioscience, Uppsala, Sweden), according to the manufacturer's instructions. As a positive control, cells were co-transfected with Immuno-electron microscopy.
For pre-embedding immuno-electron cells microscopy were fixed, permeabilized and labeled as described previously (Polishchuk et al., 2003) . Briefly, the cells were fixed with mixture of 4%PFA and 0.05% glutaraldehyde in 0.2 M HEPES for 15 min and with 4%PFA alone for 30 min, followed by incubation with blocking/permeabilizing solution:
0.5% bovine serum albumin (BSA), 0.1% saponin, 50 mM NH 4 Cl in PBS for 20-30 min.
Primary anti-GFP antibody and 1.4nm gold-conjugated Fab' fragment of anti-rabbit IgGs were diluted in blocking/permeabilizing solution and added to the cells overnight or for 2h respectively. GoldEnhance™ EM kit was used to enhance ultrasmall gold particles.
Then cells were scraped, pelleted, post-fixed in OsO 4 and uranyl acetate and embedded in Epon. For cryo immuno-electron microscopy HepG2 cells or small 1 mm 3 pieces of liver tissue from sacrificed mice were rapidly washed in PBS 1X and fixed immediately with a mixture of 2% freshly prepared paraformaldehyde and 0.2% glutaraldehyde in 0.1 M phosphate buffer for 2 h at room temperature. Before freezing in liquid nitrogen cell and tissue gelatin blocks were immersed in 2.3 M sucrose. From each sample, thin plastic or cryo sections were cut using Leica EM UC7 or Leica EM FC7 ultramicrotomes respectively (Leica Mycrosystems, Vienna, Austria). Cryo sections were double labeled with antibodies against LAMP1 and GFP. EM images were acquired from thin sections using a FEI Tecnai-12 electron microscope (FEI, Eindhoven, Netherlands) equipped with a VELETTA CCD digital camera (Soft Imaging Systems GmbH, Munster, Germany).
Morphometric analysis of lysosomal size, distance between lysosomes and PM, distribution of ATP7B among different intacellular compartments was performed using iTEM software (Olympus SYS, Germany).
Cell surface biotinylation and immunoprecipitation.
HeLa and Hela CF7 cells were infected with adenovirus carrying either ATP7B-GFP or Biotinylated proteins were eluted with SDS sample buffer, containing 100 mM β-mercaptoethanol and analyzed by immunoblot analysis. These cells were solubilized in lysis buffer for 10 minutes at room temperature (RT). The mixture was placed into a microfuge tube, kept on ice for 10 min, and then spun at 14 000 rpm for 15 min at 4°C.
Cell lysates of biotinylated samples or total lysates of HepG2 cells were subjected to SDS-PAGE and probed for GFP and ATP7B respectively. Western blot analysis was also performed in HepG2 cells infected with adenovirus carrying TFEB or treated with ATP7B-or p62-specific siRNAs.
Immunoprecipitation to test Cu-specific interactions between ATP7B and p62 was as follows. Cell lysates from polarized HepG2 cells were incubated with anti-p62
antibody. Then protein G sepharose beads (Sigma) were added to each specimen and immune complexes were collected by centrifugation. The beads were then washed and immunoprecipitated proteins were eluted, separated by SDS-PAGE and analyzed by Western blot.
Copper detection by atomic absorption spectroscopy (AAS) or inductively coupled plasma mass spectrometry (ICP-MS).
To determine intracellular Cu concentrations, we first collected the cell pellets into a mixture of 20mM Na 3 PO 4 and 10mM NaCl, and lysed through sonication (Sonics Vibra- while the activities of enzymes in canalicular cysts were normalized for those cell lysates.
In each experiment the fold change of activity in either bile or canalicular cyst content was quantified.
Statistical analyses
Data are expressed as mean values ± standard deviation. Statistical significance was computed using the Student's 2 tail t-test. A p-value <0.05 was considered statistically
